Stress-activated protein kinase inhibition to ameliorate lung ischemia reperfusion injury.
Inhibition of cytokines offers modest protection from injury in animal models of lung ischemia-reperfusion. Improved strategies would selectively inhibit the transcriptional activation response to oxidative stress. Mitogen-activated protein kinases (p38, c-jun N-terminal kinase, extracellular signal-regulated kinase) have been shown to be activated after oxidative stress and in animal models of acute inflammatory lung injury. We hypothesized that mitogen-activated protein kinase inhibition would block downstream transcriptional activation, providing robust protection from lung ischemia-reperfusion injury. Experimental rats received inhibitors of p38, c-jun kinase, or extracellular signal-regulated kinase before in situ left lung ischemia-reperfusion. Immunohistochemistry localized cellular sites of mitogen-activated protein kinase activation. Several markers of lung injury were assessed. Enzyme-linked immunosorbent assay measured soluble cytokine and chemokine contents. Western blotting assessed mitogen-activated protein kinase phosphorylation. Electromobility shift assays measured transcription factor nuclear translocation. Immunohistochemistry localized p38 and c-jun kinase activations in positive controls to alveolar macrophages. Extracellular signal-regulated kinase was activated in endothelial and epithelial cells. Animals treated with p38 or c-jun kinase inhibitor demonstrated significant reductions in transcription factor activation and markers of lung injury. Extracellular signal-regulated kinase inhibition was not protective. Western blotting confirmed inhibitor specificity. Inhibition of p38 and c-jun kinase provided significant protection from injury. The alveolar macrophage appears to be the key coordinator of injury in response to oxidative stress. Therapeutically targeting specific cell population (macrophage) responses to oxidative stress has the potential benefit of reducing lung reperfusion injury severity while leaving host immune responses intact.